CLAIMS 



What is claimed is : 

1. A method of heating a food product comprising: 

a) ' y^a blancher including a food product-receiving chamber disposed in a 
housing that has a food product inlet and a food product outlet, a rotary food product 
transport mechanism disposed in the food product receiving chamber for urging the 
food product toward the food product outlet, and a plurality of pairs of orifices each for 
introducing a fluid into the housing; 

b) introducing food product into a heat transfer medium within the housing 
of the blancher through the inlet; 

c) discharging a fluid through at least one of the plurality of pairs of 
orifices into the heat transfer medium; 

d) heating the food product in the food product-receiving chamber; 

e) urging the food product in the food product-receiving chamber toward 
the outlet; and 

f) removing the food product from the food product-receiving chamber 
through the outlet. 

2. The method of claim 1 wherein in step c) the fluid is a liquid that is discharged 
through at least one of the orifices at a flow rate of at least 20 gpm and a pressure of at 
least 30 psi. 
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3. The method of claim 2 wherein there is provided at least one bank of orifices 
comprised of a plurality of orifices, the blancher has a length, and in step c) the liquid 
is discharged from the bank of orifices at a flow rate of at least 60 gpm per foot of 
length of the blancher. 

5 

4. The method of claim 3 wherein the heat transfer medium comprises a liquid and 
further comprising the additional step of withdrawing liquid heat transfer medium from 
the blancher and discharging the withdrawn liquid heat transfer medium in step c). 

10 5. The method of claim 1 wherein in step c) the fluid is a liquid discharged through 
at least one of the orifices at a flow rate of at least 20 gpm and a pressure of at least 80 
psi. 

6. The method of claim 5 wherein there is provided at least one bank of orifices 
15 comprised of a plurality of orifices, the blancher has a length, and in step c) the liquid 

is discharged from the bank of orifices at a flow rate of at least 60 gpm per foot of 
length of the blancher. 

7. The method of claim 6 wherein the heat transfer medium comprises a liquid and 
20 further comprising the additional step of withdrawing liquid heat transfer medium from 

the blancher and discharging the withdrawn liquid heat transfer medium in step c) . 
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8. The method of claim 1 wherein in step c) the fluid comprises a gas discharged 
through at least one of the orifices at a flow rate of at least 60 CFM and a pressure of at 
least 2 psi. 

9. The method of claim 8 wherein there is a gaseous atmosphere in the blancher 
and further comprising the additional step of withdrawing a portion of the gaseous 
atmosphere from the blancher and discharging the withdrawn portion of the gaseous 
atmosphere in step c). 

10. The method of claim 9 wherein the heat transfer medium comprises water and 
the gaseous atmosphere in the blancher includes water vapor. 

1 1 . The method of claim 8 wherein there is provided at least one bank of orifices 
comprised of a plurality of orifices, the blancher has a length, and in step c) the gas is 
discharged from the bank of orifices at a flow rate of at least 100 CFM per foot of 
length of the blancher. 

12. The method of claim 8 wherein there is provided at least one bank of orifices 
comprised of a plurality of orifices, the blancher has a length, and in step c) the gas is 
discharged from the bank of orifices at a flow rate of at least 200 CFM per foot of 
length of the blancher. 
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13. The method of claim 1 wherein in step c) the fluid comprises a gas discharged 
through at least one of the orifices at a flow rate of at least 10 CFM and a pressure of at 
least 60 psi. 

5 14. The method of claim 13 wherein there is a gaseous atmosphere in the blancher 
and further comprising the additional step of withdrawing a portion of the gaseous 
atmosphere from the blancher and discharging the withdrawn portion of the gaseous 
atmosphere in step c) . 

10 15. The method of claim 14 wherein the heat transfer medium comprises water and 
the gaseous atmosphere in the blancher includes water vapor. 

16. The method of claim 13 wherein there is provided at least one bank of orifices 
comprised of a plurality of orifices, the blancher has a length, and in step c) the gas is 

15 discharged from the bank of orifices at a flow rate of at least 10 CFM per foot of length 
of the blancher. 

17. The method of claim 1 wherein the food products have a density of at least 55 
lb/ft 3 and in step c) there is at least one orifice through which water is discharged at a 

20 flow rate of at least 20 gpm and a pressure of at least 30 psi and there is at least one 
orifice through which air is discharged at a flow rate of at least 60 SCFM and a 
pressure of at least 2 psi. 
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18. The method of claim 17 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 



19. The method of claim 17 wherein at least eight thousand pounds of food product 
5 per hour is removed in step f) . 

20. The method of claim 1 wherein the food products have a density of at least 55 
lb/ft 3 and in step c) there is at least one orifice through which water is discharged at a 
flow rate of at least 20 gpm and a pressure of at least 30 psi and there is at least one 



10 orifice through which air is discharged at a flow rate of at least 10 SCFM and a 
pressure of at least 80 psi. 

21. The method of claim 20 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 



22. The method of claim 20 wherein at least eight thousand pounds of food product 
per hour is removed in step f) . 



23. The method of claim 1 wherein the blancher has a length, the food products 
20 have a density of at least 55 lb/ft 3 , and in step c) there is at least one orifice through 
which water is discharged at a flow rate of at least 80 gpm per foot of blancher length 
and a pressure of at least 30 psi and there is at least one orifice through which air is 



15 




EL108578588US 



44 

discharged at a flow rate of at least 10 SCFM per foot of blancher length and a pressure 
of at least 80 psi. 

24. The method of claim 23 wherein there is at least eight inches of depth of food 
5 product in the food product-receiving chamber. 

25. The method of claim 23 wherein at least eight thousand pounds of food product 
per hour is removed in step f) . 

10 26. The method of claim 1 wherein the blancher has a length, the food products 
have a density of at least 55 lb/ft 3 , and in step c) there is at least one orifice through 
which water is discharged at a flow rate of at least 80 gpm per foot of blancher length 
and a pressure of at least 30 psi and there is at least one orifice through which air is 
discharged at a flow rate of at least 60 SCFM per foot of blancher length and a pressure 

15 of at least 2 psi. 

27. The method of claim 26 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 

20 28. The method of claim 26 wherein at least eight thousand pounds of food product 
per hour is removed in step f) . 
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29. The method of claim 1 wherein the blancher has a length, the food products 
have a density of at least 55 lb/ft 3 , and in step c) there is at least one orifice through 
which water is discharged at a flow rate of at least 20 gpm per foot of blancher length 
and a pressure of at least 80 psi and there is at least one orifice through which air is 

5 discharged at a flow rate of at least 10 SCFM per foot of blancher length and a pressure 
of at least 80 psi. 

30. The method of claim 29 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 

10 

31. The method of claim 29 wherein at least eight thousand pounds of food product 
per hour is removed in step f) . 

32. The method of claim 1 wherein the blancher has a length, the food products 
15 have a density of at least 55 lb/ft 3 , and in step c) there is at least one orifice through 

which water is discharged at a flow rate of at least 80 gpm per foot of blancher length 
and a pressure of at least 30 psi and there is at least one orifice through which air is 
discharged at a flow rate of at least 10 SCFM per foot of blancher length and a pressure 
of at least 80 psi. 

20 

33. The method of claim 32 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 
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34. The method of claim 32 wherein at least eight thousand pounds of food product 
per hour is removed in step f) . 

35. The method of claim 1 wherein the blancher has a length, the food products 
5 have a density of no greater than 55 lb/ft 3 , and in step c) there is at least one orifice 

through which air is discharged at a flow rate of at least 60 SCFM per foot of blancher 
length and a pressure of at least 2 psi. 

36. The method of claim 35 wherein there is at least eight inches of depth of food 
10 product in the food product-receiving chamber. 

37. The method of claim 35 wherein at least four thousand five hundred pounds of 
food product per hour is removed in step f). 

15 38. The method of claim 1 wherein the blancher has a length, the food products 
have a density of no greater than 55 lb/ft 3 , and in step c) there is at least one orifice 
through which air is discharged at a flow rate of at least 10 SCFM per foot of blancher 
length and a pressure of at least 80 psi. 

20 39. The method of claim 38 wherein there is at least eight inches of depth of food 
product in the food product-receiving chamber. 
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40. The method of claim 38 wherein at least four thousand five hundred pounds of 



food product per hour is removed in step f) . 



A blancher for heating a plurality of food products at the same time comprising: 
i) a food product-receiving chamber that has a food product inlet, a food 
product oim^t, a heat transfer medium, and a plurality of food products received 
therein; 

b) a foocKproduct transport /npdTanism received in the food product 
receiving chamber for ur^mg food products in the food nroduct receiving chamber from 
adjacent the food product inlehroward/ the food produa outlet; and 



c) 



an orifice disposed m fluid flow communication with the heat transfer 



medium from which a fluid under pr^ss^e y& discharged into the food product-receiving 
chamber. 



42. The blancher of claim 41 wmerein: 

1) the food product transport mechanism comnnsesW auger having a plurality 
of pairs of axially spaced auger flights that eaclj^Kas a direct-contact mechanical 
agitation device for agitating foocuprdducts by direct contact; 

2) there is a plurality of ppirs of the orifices disposed in fluid fkr 
communication with the heat transfer medium each for discharging a fluid unct^r 
pressure toward the food products; 



3) the heat transfer medium is comprised of a liquid; and 
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the fluid is a liquid discharged from each of the orifices at a volumetric flow 
rate of at least 20 gpm for increasing heat transfer to the food products. 



43. The blanched of claim 42 wherein the direct-contact mechanical agitation device 
comprises a baffle extending from the auger. 



44. The blancher of claim 42 fiirdjer cqmprising a tank thjft receives the heat 
transfer medium wherein the tank/nas an iAlet through whi|#i the heat transfer medium 



is introduced. 



45. The blancher of claim 44 wherein 



the rank further comprises an outlet through 



which the heat transfer medium is draine( no 



medium. 



the tank ofthe heat transfer 



46. The blancher of claim 42 wherein the blancher has at least as many orifices as 



there are auger flights and wherein there 
auger flights. 



is an orifice disposed adjacent each one of the 



47. The blancher of claim 42 wherein there is an orifice between each adjacent pair 
of auger flights of the plurality of pairs of auger flights. 



48. The blancher of claim 42 wherein there are two orifices between each adjacent 
pair of auger flights of the plurality of pairs of auger flights. 
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49. The blancher of claim 41 wherein: 

1) the food product transport mechanism comprises an auger having a plurality 
of pairs ofiaxially spaced auger flights that each has a direct-contact mechanical 

5 agitation devibe for agitating food products by direct contact; 

2) there is a plurality of pairs of the orifices disposed in fluid flow 



communication with theNheat transfer medium each for discharging a fluid under 



pressure toward the food products; 



3) the heat transfer meoium comprises a liquid; and 



10 



4) the fluid is a gas discharged from each of the orifices at a volumetric flow 



15 



rate of at least 60 CFM for increasing neat transfer to the food products. 



50. The blancher of claim 49 wherem'the diris^t-contact mechanical agitation device 
comprises a baffle extending from ttfeauger 



51. The blancher of claim 49 further comprising a tank thk receives the heat 
transfer medium wherein the tank haq an inl^nhrough which the n^at transfer medium 
is introduced. 



20 52. The blancher of claim 51 wherein the tank further comprises an outlet through 
which the heat transfer medium is drained to empty the tank of the heat transfer 
medium. 
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53. The blancher of claim 49 wherein the blancher has at least as many orifices as 
thereWe auger flights and wherein there is an orifice disposed adjacent each one of the 
auger flights. 



5 54. The blancher of claim 49 wherein there is an orifice between each adjacent pair 
of the plurality of paks of auger flights. 



10 



55. The blancher of claimN49 wherem there are two orifice/ between each adjacent 
pair of auger flights of the pluralWof pairs of auger flight/ 



56. The blancher of claim 41 whereinS 

1) there is a first plurality of the omficfcs in fluid flow communication with the 
heat transfer medium, each of the orificesfq^lenrst plurality of orifices discharging a 



15 



liquid under pressure into the heat transfer medium; 



2) there is a second plurality of tl 



orifices in fluidolow communication with 



the heat transfer medium, each of the orifrices of the second plurality of orifices 
discharging a gas under pressure into thi heat#ansfer medium; ai 
3) the heat transfer medium comprises a liquid. 



20 57. The blancher of claim ^SfTwherein the liquid discharged from each of the orifices 



of the first plurality of orifices is water. 
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The blancher of claim §€f wherein the gas discharged from each of the orifices 
of the second plurality of orifices is air. 



59. The blancher of claim 41 wherein: 

1) there rs a first plurality of the orifices in fluid flow communication with the 
heat transfer medium, each of the orifices of the first plurality of orifices discharging a 
liquid under pressure into the heat transfer medium; 



2) there is a second plurality of the orifices in 



[ow communication with 



the heat transfer medium, each of the orifice^<5f the second plurality of orifices 
10 discharging a gas under pressure info the heat transfer medium; 



3) the heat transfer medium pnwis< 

4) the liquid discharged from each ol 
is discharged at a volumetric flow rate of at 

5) the gas discharged from each of th 
15 discharged at a volumetric flow rate of at lea 



a liquid; 

the orifices of the first plurality of orifices 
eas6^20 gpm; and 

ifices of the^first plurality of orifices is 



S>1 , v 

60. The blancher of claim 4n further conprising a fir^t manifold connected to the 
first plurality of orifices and a second mani fold connected to the second plurality of 



st 60 CFM> 



orifices. 



20 



61. The blancher of claim 41 wherein the heat transfer medium comprises a liquid, 
the food product transport mechanism comprises an auger that rotates during operation, 
the auger having a plurality of pairs of spaced apart auger flights with one side of each 
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of the auger flights entering the liquid heat transfer medium along one side of the 
blanker and another side of each of the auger flights exiting the liquid heat transfer 
medium along the other side of the blancher, and there are a plurality of pairs of 
orifices arranged in a bank that is disposed in the liquid heat transfer medium along the 
5 other side of the Mancher. 



62. The blancher of claim wherein^afleast some of the food products tend to 



10 



15 



gather in a clump along the other side of tie blancher and the orifices direct the fluid 



discharged therefrom toward the chimp ol 



food products. 



63. The blancher of claim 41 wherein 



1) the food product transport mec 
of pairs of axially spaced auger flights tl 



lanisnv comprises an auger having a plurality 



ich ha\a direct-contact mechanical 



agitation device for agitating food products by direct contact; 

2) there is a plurality of pairs of t le orifices disposeh&i fluid flow 
communication with the heat transfer mejiium each for jlischargn^g a fluid under 
pressure toward the food products; 

3) the heat transfer medium is co^fised of a liquid; and 



4) the liquid is dischargecHrom each of the orifices at a pressure of atsleast 30 



20 psi for increasing heat transfer to the food products. 
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The blancher of claim 61 wherein; 



1) the food product transport mechanism comprises an auger having a plurality 
of pairs of axially spaced auger flights that each has a direct-contact mechanical 



agitation device for agitating food products by direct contact; 

2) there is\a plurality of pairs of the orifices disposed in fluid flow 



communication with rhe heat transfer me< 



pressure toward the foodVroducts; 



trim each for discharging a fluid under 



3) the heat transfer medium is comprised of a liquid; and 



4) the fluid discharged from each 



10 least 80 psi. 



65. The blancher of claim 41 whereii 



1) the food product transport mej 



of the orifices is a liquid at a pressure of at 



tanism comprises an auger having a plurality 



of pairs of axially spaced auger flights th at each has a cHredf-contact mechanical 
15 agitation device for agitating food products by direct comact^ 

2) there is a plurality of pairs of t le orifices jmsposed in rfluid flow 
communication with the heat transfer medium pach for discharging\fluid under 
pressure toward the food products; 

3) the heat transfer medium Comprises a liquid; and 



20 



4) the fluid discharged from each of the orifices is a gas at a pressure of at least 



2 psi and at a flow rate of at least 100 CFM. 
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The blancher of claim 41 wherein: 



1) there is a first plurality of the orifices in fluid flow communication with the 
heat transfer medium, each of the orifices of the first plurality of orifices discharging a 
liquid underpressure into the heat transfer medium; 

2) there^is a second plurality of the orifices in fluid flow communication with 



the heat transfer mbdium, each of the orilices of the\econd plurality of orifices 



discharging a gas underpressure info the 



heat transfer medium; 



3) the heat transferNjiedium comprises a liquid; 



4) the liquid dischargeVfrom each of the or^ices of the first plurality of orifices 
10 is discharged at a pressure of at le^st 30 psi; ant 

5) the gas discharged from each pf th/ orifices of the first plurality of orifices is 
discharged at a pressure of at least 2 psi . 



ssis 



15 



67. The blancher of claim 41 fuRtfe ■ comprising: 



1) a tank; 

2) a perforate drum disposed in 



the tank ana which comprises the food product- 



receiving chamber; 



3) a first bank of the orifices e; 



in fluid flow communication with the tank and 



pointed toward the perforate drum wherein the first bank of the orifices extends in an 
20 axial direction relative to the tank and has at least two of the orifices; 

4) a second bank of the orifices each in fluid flow communication with the tank 
and pointed toward the perforate drum wherein the second bank of the orifices extends 
in an axial direction relative to the tank and has at least two of the orifices; and 
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>) a third bank of the orifices each in fluid flow communication with the tank 
and pointed toward the perforate drum wherein the third bank of the orifices extends in 
an axial direction relative to the tank and has at least two of the orifices. 



5 68. The blancheKof claim wherein each oj 



of the orifices is disposed 



between the tank and the perforate drum^ 



c 



10 



15 



69. The blancher of claim arwherein the fluid discharged from each of the orifices 



passes through the perforate drui 



impinges against at least one of the food 



70. The blancher of claim,?* whereihl the fltfid discharged from each of the orifices 



Tnthepferf orate drum. 



71. The blancher of claim 41 further (fomprising: 

1) a tank; 

2) a perforate drum disposed in the tank into \vhich are disposed the food 
products, wherein the food product transj orj/mechanism is opposed in the perforate 
drum and rotates in a clockwise dkecfi^n during operation; 



3) 



a first bank of the orifices' with each of the orifices irk fluid flow 



20 communication with the tank, wherein i) the first bank of the orifices generally extends 
in an axial direction relative to the tank and has at least two of the orifices^ ii) the first 
bank of the orifices is disposed between a 6 o'clock position and an 8 o'clocloposition; 
and iii) a gas is discharged through each of the orifices of the first bank of the orifices; 
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a second bank of the orifices with each of the orifices in fluid flow 
communickion with the tank, wherein i) the second bank of the orifices generally 
extends in an axial direction relative to the tank and has at least two of the orifices, ii) 
the second bank of the orifices is disposed between a 7 o'clock position and a 9 o'clock 
5 position; and iii) a liquid is discharged through each of the orifices of the first bank of 
the orifices; and 



5) wherein the plurality of food prtxiucts has a density of greater than 55 



lbs/ft 3 . 



10 72. The blancher of claim 41 further comprising: 

1) a tank; 

2) a perforate drum disposed infthfe/fank intO-Wliich are disposed the food 



15 



products, wherein the food product trans] 



mechanism is disposed in the perforate 



drum and rotates in a clockwise direction curing operation; 



3) 



a first bank of the orifices with each of th\ orifices in fluid flow 



communication with the tank, wherein i) the first bank of :h\ orifices generally extends 
in an axial direction relative to the tank and has atl^ast two of t^e orifices, ii) the first 
bank of the orifices is disposed within abiu)>65 0 of a centerline thakextends 
perpendicular to horizontal and extends through the center of the perforate drum; and 
20 iii) a gas is discharged through each of the orifices of the first bank of the \rifices; 



4) 



a second bank of the orifices with each of the orifices in fluid Now 



communication with the tank, wherein i) the second bank of the orifices generall; 
extends in an axial direction relative to the tank and has at least two of the orifices, ii^ 
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tfie second bank of the orifices is disposed within a band that extends between 45 0 and 
85° of the centerline; and iii) a liquid is discharged through each of the orifices of the 
first banloof the orifices; and 

wherei^ the plurality of food products has a density of greater than 55 pounds 
per cubic foot. 



73. The blancher of clkimJJ^^wherep each of the food products is comprised of 
meat, the heat transfer mediuih is watei* at a temperature 6f at least 120° Fahrenheit, 
and the food product transfer mechanism is rotated sum that each food product resides 



in the blancher for at least 3 minutes such that at l^ast one of the food products is 



pasteurized. 



73 



comprises a helical auger having a p 
that have at least one baffle dispose* 



74. The blancher of claim^T wherein the food^product transport mechanism 



urality of pairs ofvaxially spaced apart auger flights 
between each adjacent pair of the auger flights. 



75. The blancher of claim 41 whereinjKe heat transfer mediunrcomprises a liquid, 
and further comprising a first column in fluid flow communication witn^the blancher, a 
second conduit in fluid flow communication with the orifice, and a pump in>fluid flow 
communication with the first conduit and the second conduit that withdraws theMiquid 



heat transfer medium and discharges the liquid heat transfer medium out the orifice: 
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The blancher of claim 41 further comprising an atmosphere in the blancher, a 



first conduit in fluid 



^mmunicaticm with the blancher, a second conduit in fluid 



flow communication with the orifice, 



in fluid flow communication with the 



first conduit and the second conduit that withdraws the atmosphere^iid-discharges the 



atmosphere out the orifice. 
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